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Abstract A 53-year-old Japanese man presented with severe chest pain. He had suffered
from persistent fever, muscle pain, arthralgia, and dyspnea on exertion (New York Heart
Association class I) for two and half months prior to admission. He had been treated with
several antibiotics for two months and prednisolone for almost one month prior to admission.
On the day of admission, he had suffered from chest pain at rest, and had come to our
hospital. Electrocardiography showed a normal sinus rhythm with signiﬁcant ST segment
elevation in leads V3—6 and abnormal Q waves in leads V4—6. Transthoracic echocardiography
demonstrated left ventricular ejection fraction of 52% with severe mitral regurgitation
and an 18-mm vegetation on the anterior mitral valve leaﬂet. Multiple blood cultures
identiﬁed Streptococcus sanguis. The diagnosis was acute myocardial infarction and mitral
regurgitation associated with infective endocarditis (IE). The incidence of acute coronary
syndrome caused by IE is quite low in patients with native valves. After a 6-week course
of antibiotics, mitral valve replacement and partial cardiomyotomy were performed. Two
years after the surgery, follow-up echocardiography showed almost normal left ventricle
function and no mitral regurgitation, and the patient has been living an active life without any
complications.
© 2009 Japanese College of Cardiology. Published by Elsevier Ireland Ltd. All rights reserved.
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Fig. 1 (a) Painful papules were present at both extremities
(arrows). (b) Petechiae were present on the palpebral con-
junctiva (arrows). (c) Diffusion-weighted magnetic resonance
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1. Introduction
Infective endocarditis (IE) is still associated with high in-
hospital mortality, ranging from 16% to 25%, and a high
incidence of embolic events, ranging from 13% to 49%,
despite recent improvements in diagnostic and therapeutic
strategies [1]. Such wide ranges of incidence of mortal-
ity events emphasize the heterogeneity of the disease and
the critical need for baseline risk stratiﬁcation in order to
focus aggressive management toward the high risk subsets
of patients. IE is well known to cause many types of com-
plication [2]. Systemic embolism is a common complication
of IE, most frequently involving the central nervous sys-
tem, spleen, kidney, liver, and iliac or mesenteric arteries,
whereas acute coronary syndrome is infrequently encoun-
tered [3]. Acute myocardial infarction (AMI) complicated
by septic coronary embolism from IE is a rare and fatal
condition. The incidence of coronary septic embolism is dif-
ﬁcult to estimate. Three series found that 11 (10.6%) of
104 Russian patients had AMI as a result of septic embolism
[4], only 14 (2.9%) of 586 Spanish patients had acute coro-
nary syndrome, and half were associated with prosthetic
valves, 1.5% of cases of acute coronary syndrome occurred
with native valves, and embolism was the cause in only
3 (0.51%) of 586 patients [5]. And only 2 (0.52%) of 384
patients had coronary embolisms in a multicenter prospec-
tive European study [1]. Therefore, the incidence of acute
coronary syndrome is quite low in patients with native
valves.
Here, we report a case of AMI complicated by septic coro-
nary embolism caused by IE of the mitral valve.
2. Case report
A 53-year-old Japanese man presented with severe chest
pain. He had suffered from persistent fever, muscle pain,
arthralgia, and dyspnea on exertion (New York Heart Associ-
ation class II) for two and a half months prior to admission.
He had been treated with several antibiotic agents including
cefditoren pivoxil, azithromycin, or cefpodoxime proxetil
for two months at another clinic, but his fever had persisted.
A primary physician had suspected vasculitis, and prescribed
prednisolone (20mg/day) for almost one month. He had suf-
fered from chest pain at rest on the day of admission, and
had come to our hospital.
On admission, body temperature was 36.7 ◦C, heart
rate was 80 beats per minute, and blood pressure was
130/90mmHg. Respiratory rate was 26 per minute with
oxygen saturation of 95% breathing ambient air. Physical
examination found coarse breath sounds and bilateral crack-
les, and a grade III systolic murmur at the left sternal border.
The abdomen was normal. No peripheral edema was present
in the legs. Skin examination revealed numerous petechiae,
and multiple small, peripheral necrotic lesions on the feet
(Fig. 1a). Conjunctival petechiae were identiﬁed without
typical Roth’s spots (Fig. 1b). No other physical or neurolog-
ical abnormalities were found, although he had dysphasia 1
week prior to admission which had improved. His coronary
risk factors were hypertension, dyslipidemia, and current
smoking. He had been treated with valsartan (80mg/day)
and ﬂuvastatin (10mg/day).
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mmages showed scattered regions of hyperintensity in the left
iddle cerebral artery territory (arrow). Intraluminal ﬁlling
efects were not seen.
The results of laboratory tests are shown as follows.
he white blood cell count was 17,000mm−3 with 89%
eutrophils. The level of creatine kinase had increased
o 458 IU and troponin T test showed positive ﬁnding.
lectrocardiography showed a normal sinus rhythm with
igniﬁcant ST segment elevation in leads V3—6 and abnor-
al Q waves in leads V4—6 (Fig. 2a). Chest radiography
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Fig. 2 (a) Electrocardiogram on admission showed signiﬁcant ST segmental elevation in leads V3—6, and abnormal Q waves in leads
V4—6. (b) Coronary angiogram done 6 weeks after the onset of acute myocardial infarction (cranial view) showed total occlusion of
the distal left anterior descending artery (arrow).
Fig. 3 Transthoracic echocardiographic images, four chamber view, showed highly mobile vegetations and hypokinesia of the left
ventricular apex (left). The vegetation size was 18mm. Severe mitral regurgitation was seen in the Doppler ﬂowmetry image (right).
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Surgical embolectomy using direct coronary incision isFig. 4 Macroscopic view of the mitral valve with vegetations.
The vegetation is the large irregular, red swelling on the valve
leaﬂet. Leaﬂet perforation is seen.
showed cardiomegaly and marked pulmonary edema. Bed-
side transthoracic echocardiography demonstrated left
ventricular ejection fraction of 52% with severe mitral regur-
gitation and an 18-mm vegetation on the anterior mitral
valve leaﬂet (Fig. 3). The periannular valve was intact.
Hypokinesis was observed in the apical anterior of the left
ventricle. Brain magnetic resonance imaging revealed cere-
bral infarctions in the distal portion of the left middle
cerebral artery (Fig. 1c). Brain magnetic resonance angiog-
raphy did not reveal any mycotic aneurysm.
Six hours after the onset of chest pain, the electrocardio-
graphic ﬁndings and serum enzyme measurements strongly
suggested anterolateral AMI. However, we did not perform
coronary angiography because of the presence of heart fail-
ure, and could not rule out the possibility of the vegetation
in the aortic valve. We initiated conservative treatment
with diuretics and planned an elective mitral valve oper-
ation because he had cerebral infarctions due to septic
emboli. After obtaining two sets of blood samples, intra-
venous administration of ampicillin and gentamicin, and
continuous infusion of carperitide at a dose of 0.1g/kg/min
were begun. Multiple blood cultures identiﬁed Streptococ-
cus sanguis.
The course of intravenous antibiotics was continued for
6 weeks, with a good clinical response. He was then trans-
ferred to Juntendo University Hospital for mitral valve
replacement. Before the operation, coronary angiography
demonstrated that the distal left anterior descending artery
was totally occluded (Fig. 2b). The diagnosis was embolic
AMI and mitral regurgitation associated with IE.
The surgical procedure is brieﬂy described here. Standard
cardiopulmonary bypass with mild hypothermia was used.
After establishing complete cardiac arrest with blood cardio-
plegia, both atrial incisions were made, and the mitral and
tricuspid valves were evaluated. The mitral valve had frag-
ile, easily mobilized vegetations (Fig. 4). The mitral valve
was completely excised and replaced with an ATS 27mm
mechanical valve. The multiple vegetations on the left atrial
endocardium were also widely debrided and left ventricular
aneurysmectomy was performed at the area of myocardial
infarction.
The postoperative course was uneventful. After the
surgery, the patient was treated with ampicillin and
gentamycin intravenously for 2 weeks. His symptoms sig-
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iﬁcantly improved and repetitive blood cultures were
egative. Postoperative echocardiography revealed normal
unction of the prosthetic mitral valve and hypokinesis of
he apex of the left ventricle. One and a half years after the
urgery, follow-up echocardiography showed no abnormali-
ies in the regional wall motion of the left ventricle, and he
as been living an active life without complications.
. Discussion
ystemic embolism occurs in 22—50% of patients with IE,
he majority (up to 65%) in the central nervous system,
ut other major arterial beds may be involved, includ-
ng the coronary arteries. Most coronary embolisms occur
n the left ascending coronary artery (13 of 14 cases)
ecause of the downward course of the left ascending coro-
ary artery compared with the right coronary artery or
eft circumﬂex artery, which originate at 90◦ to the aor-
ic cusp [5]. Septic emboli are more frequent with mitral
alve infection (25%) than with aortic valve infection (10%)
6].
We believe that the present case of AMI was caused
y embolism from IE of the mitral valve. The excised
yocardium did not involve the left coronary artery.
herefore we could not conﬁrm the vegetation origin of
he coronary embolism by pathological examination. How-
ver, we identiﬁed systemic embolization in the patient,
nd coronary angiography clearly showed the typical
ppearance of embolization in the left coronary artery
Fig. 2b).
Coronary angiography can establish the diagnosis of sep-
ic emboli in the coronary artery. However, contact between
he catheter and the valve surface with vegetation may
elease systemic emboli. Therefore coronary angiography in
atients with IE was reported to be safe if no vegetation is
bserved on the aortic valve [7]. But percutaneous interven-
ion is not the deﬁnitive therapeutic strategy. The indication
ainly depends on the infarct size and the grade of con-
estive heart failure due to myocardial infarction itself
ecause another embolic complication might be induced
y the catheterization. Balloon or stent procedures may
llow mycotic aneurysm to develop at the site, resulting in
omplications including coronary rupture or sudden death
8].
Furthermore, evaluation of the cerebral embolism is
ssential. Preoperative cerebral embolism requires modiﬁ-
ation of the timing of surgery. The rate of exacerbation
f cerebral complications decreased to 10% in patients who
nderwent surgical treatment more than 15 days after cere-
ral infarction, and to 2.3% in those who underwent surgical
reatment more than 4 weeks later [9].
In this case, we decided to continue medical treatment
ecause the infarct area was relatively small [distal left
nterior descending artery occlusion; ejection fraction 52%
Simpson method); and maximum creatine phosphokinase
evel, 890 IU].ossible if the patient is in unstable condition, and was
uccessful in one case [10]. And a possible demerit of
he conservative strategy might be an increased risk of
acterial myocarditis followed by cardiac rupture [11].
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owever, surgical treatment carries high operative risk in
his case.
We reported the rare case of a patient with IE had devel-
ped AMI. If the patient with fever of unknown origin has
hest pain, the possibility of IE in patients with AMI should be
onsidered, and the dissemination of septic emboli should be
valuated including before coronary angiography. Especially,
he evaluation of the cerebral embolism is essential. The
herapeutic strategy depends on the clinical manifestations
r signs of systemic embolism.
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